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L O O S E  H O U S I N G  F O R  T H E  F A R M  D A I R Y  

B y  T H A Y E R  C L E A V E R  a n d  D E A N E  G .  C A R T E R
1  
I N  T H E  L O O S E  H O U S I N G  A R R A N G E M E N T  
f o r  f a r m  d a i r y i n g ,  t h e  c o w s  a r e  s h e l t e r e d ,  b e d d e d  
d o w n ,  a n d  s o m e t i m e s  f e d  r o u g h a g e  i n  a n  o p e n  
b a r n  o r  s h e d .  T h e y  ' a r e  b r o u g h t  i n t o  a  m i l k i n g  
r o o m  o r  " m i l k i n g  p a r l o r "  t o  b e  m i l k e d  a n d  f e d  
g r a i n  a n d  s u p p l e m e n t .  L o o s e  h o u s i n g  i s  u s u a l l y  
p l a n n e d  t o  i n c l u d e  s i x  p a r t s  o r  e l e m e n t s  o f  s t r u c ­
t u r e :  m i l k i n g  r o o m ,  m i l k r o o m  ( w h i c h  s h o u l d  b e  
n e x t  t o  t h e  m i l k i n g  r o o m  t o  s a v e  t i m e  a n d  t r a v e l ) ,  
b e d d e d  a r e a ,  f e e d i n g  a r e a ,  s t o r a g e  s p a c e ,  a n d  
e x e r c i s e  y a r d .  
G r e a t e r  u s e  i s  b e i n g  m a d e  o f  l o o s e  h o u s i n g  
b e c a u s e  i t  c a n  b e  f i t t e d  t o  t h e  n e e d s  o f  m o s t  f a r m s .  
I t  h a s  s e v e r a l  a d v a n t a g e s  o v e r  t h e  w e l l - k n o w n  s t a l l  
b a r n ,  o r  s t a n c h i o n  b a r n .  T h i s  c i r c u l a r  d i s c u s s e s  
t h e s e  a d v a n t a g e s  a n d  d e s c r i b e s  a  n u m b e r  o f  p r a c ­
t i c a l  p l a n s  a n d  a r r a n g e m e n t s .  T h e  r e c o m m e n d a ­
t i o n s  a p p l y  e s p e c i a l l y  t o  I l l i n o i s  c o n d i t i o n s  a n d  t o  
t h e  p r o d u c t i o n  o f  G r a d e  A  m i l k .  T h e y  a r e  b a s e d  
o n  r e s e a r c h  a n d  o n  w o r K  w i t h  p r a c t i c a l  d a i r y m e n .  
W h a t e v e r  s y s t e m  i s  c h o s e n ,  t h e r e  a r e  f o u r  p r i ­
m a r y  c o n s i d e r a t i o n s  i n  p l a n n i n g  d a i r y  s t r u c t u r e s .  
T h e y  a r e :  
S a v e  l a b o r .  T i m e ,  t r a v e l ,  a n d  h e a v y  l a b o r  i n  
d o i n g  d a i l y  c h o r e s  c a n  b e  c u t  d o w n  b y  u s i n g  r e c ­
o m m e n d e d  p l a n s  a n d  m e t h o d s .  S o m e  h a r d  j o b s  
c a n  b e  d o n e  a w a y  w i t h ;  m a n y  o t h e r s  c a n  b e  m a d e  
e a S I e r .  
P r o d u c e  h i g h - q u a l i t y  : . ; n i l k .  I n  m o s t  r e s p e c t s  
t h e  r e g u l a t i o n s  f o r  G r a d e  A  m i l k  a r e  a n  e x c e l l e n t  
g u i d e  t o  f o l l o w .  T h e  m a r k e t  d e m a n d  i s  f o r  c l e a n  
m i l k ,  a n d  t h e  p r e m i u m  p r i c e s  t h a t  a r e  p a i d  f o r  
G r a d e  A  m i l k  w i l l  g e n e r a l l y  m a k e  i t  p r o f i t a b l e  t o  
m e e t  t h e  r e q u i r e m e n t s .  
P l a n  f o r  t h e  f u t u r e .  I n  c o n s i d e r i n g  w h a t  i s  b e s t  
f o r  t h e  p r e s e n t  h e r d ,  t h e  b u i l d i n g s  c a n  b e  s o  
p l a n n e d  a s  t o  t a k e  c a r e  o f  a  l a r g e r  h e r d  l a t e r  w i t h ­
o u t  m u c h  e x t r a  c o s t ,  o r  s o  t h e y  c a n  b e  u s e d  p r o f i t ­
a b l y  i n  s o m e  o t h e r  w a y  i f  t h e  d a i r y  e n t e r p r i s e  i s  
c u t  d o w n .  
C o u n t  t h e  c o s t  c a r e f u l l y .  S a v e  c o s t s ,  w h e r e v e r  
p o s s i b l e ,  b y  c h o o s i n g  a m o n g  d i f f e r e n t  m a t e r i a l s ,  
u s i n g  p r e p a r e d  p l a n s ,  a n d  d o i n g  s o m e  o f  t h e  c o n ­
s t r u c t i o n  w o r k  y o u r s e l f .  S p e n d  f o r  t h i n g s  t h a t  w i l l  
s a v e  l a b o r  o r  g e t  a  b e t t e r  p r i c e  f o r  m i l k .  A s  a  
g e n e r a l  g u i d e ,  t h e  c o s t  o f  b u i l d i n g s  a n d  e q u i p ­
m e n t  u s e d  o n l y  f o r  d a i r y i n g  s h o u l d  b e  a b o u t  e q u a l  
t o  t h e  g r o s s  i n c o m e  f r o m  d a i r y i n g  f o r  a  y e a r .  Y o u  
c a n  a f f o r d  t o  s p e n d  $ 1 0 0  f o r  a n  i m p r o v e m e n t  i f  i t  
w i l l  r e t u r n  $ 8  a  y e a r  i n  a d d e d  v a l u e  o r  s a v i n g s .  
V a l u e s  o f  t h e  L o o s e  H o u s i n g  S y s t e m  

T h e  a d v a n t a g e s  o f  t h i s  s y s t e m  o v e r  t h e  s t a l l  
b a r n  a r e :  
L e s s  i n v e s t m e n t  m a y  b e  r e q u i r e d .  O l d  b a r n s  o r  
o t h e r  f a r m  b u i l d i n g s  c a n  o f t e n  b e  r e m o d e l e d  o r  
r e a r r a n g e d  t o  p r o v i d e  s h e l t e r  a n d  f e e d i n g  a n d  
b e d d i n g  s p a c e .  L o o s e  h o u s i n g  r e q u i r e s  l e s s  e x p e n s e  
t h a n  t h e  s t a l l  b a r n  f o r  d o o r s ,  w i n d o w s ,  c e i l i n g ,  
i n s u l a t i o n ,  a n d  e q u i p m e n t .  T h e  m i l k i n g  r o o m ,  
g r o u n d - f e e d  s t o r a g e ,  a n d  m i l k r o o m ,  w h i c h  a r e  t h e  
m o s t  e x p e n s i v e  f e a t u r e s  o f  t h e  l o o s e  h o u s i n g  s y s ­
t e m ,  c a n  b e  p u t  i n  a  c o m p a r a t i v e l y  s m a l l  b u i l d i n g  
o r  i n  a n  a d d i t i o n  t o  a  s u i t a b l e  l o o s e  h o u s i n g  s p a c e .  
M o r e  a d a p t a b l e  t o  c h a n g i n g  n e e d s .  T h e  s a m e  
m i l k i n g  r o o m  a n d  m i l k - h a n d l i n g  f a c i l i t i e s  c a n  b e  
u s e d  w i t h  l i t t l e  o r  n o  c h a n g e  f o r  h e r d s  o f  8  t o  2 0  
c o w s .  I n c r e a s e s  i n  h e r d  s i z e  c a n  b e  t a k e n  c a r e  o f  
b y  a d d i t i o n a l  s h e l t e r  a n d  r o u g h a g e - f e e d i n g  s p a c e .  
P a r t  o f  t h e  b a r n  o r  s h e d  a r e a  m a y  b e  u s e d  f o r  
c a l v e s  a n d  y o u n g  s t o c k .  T h e  o p e n  b a r n  c a n  b e  
u s e d  f o r  o t h e r  l i v e s t o c k  o r  f o r  s t o r a g e ,  i f  d a i r y i n g  
i s  d i s c o n t i n u e d .  
B e t t e r  m a n a g e m e n t  c a n  b e  p r a c t i c e d .  A  h e r d  
c a n  u s u a l l y  b e  m i l k e d  f a s t e r  a n d  e a s i e r  i n  m i l k i n g ­
r o o m  s t a l l s .  C o w s  a r e  t r a i n e d  t o  c o m e  t o  t h e  
T H A Y E R  9 L E A V E R ,  A g r i c u l t u r a l  E n g i n e e r ,  B u r e a u  o f  P l a n t  I n d u s t r y ,  S o i l s ,  a n d  A g r i c u l t u r a l  E n g i n e e r i n g ,  U .  S .  D e p a r t ­
m e n t  o f  A g r i c u l t u r e ;  D E A N E  G .  C A R T E R ,  P r o f e s s o r  o f  F a r m  S t r u c t u r e s ,  U n i v e r s i t y  o f  I l l i n o i s  C o l l e g e  o f  A g r i c u l t u r e .  C o n ­
t r i b u t i o n s  t o  t h i s  r e p o r t  h a v e  b e e n  m a d e  b y  K E I T H  H .  H I N C H C L I F F ,  P r o f e s s o r  o f  F a r m  S t r u c t u r e s  o f  t h e  I l l i n o i s  S t a t i o n .  
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::rypical of the designs used in connection with loose housing is this V-type elevatedmilking-stall arrangement, with milkroom and feed storage adjacent. (Fig. 1) 
operator. Less work is necessary to keep the milk­ Loose housing does not meet all needs. If thereing area sanitary. Walking, stooping, and bend­ is a stall barn already on the farm, it may be besting are cut to the minimum. to continue with it. Some farmers prefer the stall
Manure can be handled better. The manure barn because the cows are retained in stanchions
pack is all,owed to build up in the bedded area and and are fed, bedded, and milked all within one
most of the fertility value is saved. It is removed area.
and spread on the fields a few times a year when A well-arranged loose housing system may needfield and weather conditions are right. A tractor­ no more bedding than a stall barn requires, but
mounted power lift can be used to remove manure. with a poor arrangement it may take up to two
Loose housing is better for the herd. Those who or three times as much. Loose housing requires
use the system can expect to benefit by: ( 1) better more total space under roof to provide for a
herd health, (2) fewer injuries to animals, bedded area. Cows cannot be shown to prospec­(3) possibly longer productive life for cows, tive buyers as well as they can in stalls. Also they(4) less danger of loss of animals in case of. fire, should be dehorned, and purebred breeders may
and (5 ) early detection of cows in heat. not want to do this. 
Locating and Arranging Loose Housing Structures 
Effective planning starts with location of the. • Barns or sheds opening onto yards to the south
building and arrangement of the different parts and east to take advantage of cooling breeze 
or areas in relation to one another. These are the in summer and sunlight in winter. 
principal ' things to watch for: • Enough ground space to allow for future expan­
SlOn.
• Surface drainage away from the building. 
• Located so as to be readily accessible from the
• Protection from cold winter winds, which usually farm service court, especially for milk truckscome from the north and west in Illinois. and equipment used in and around the dairy. 
[ 3 ] 
P l a n n i n g  

S e v e r a l  e x a m p l e s  o f  g o o d  a r r a n g e m e n t s  a r e  
s h o w n  i n  t h i s  c i r c u l a r .  B e c a u s e  t h e  l o o s e  h o u s i n g  
s y s t e m  i s  f l e x i b l e ,  t h e  w o r k  a r e a s  a n d  s t r u c t u r e s  
c a n  b e  c h a n g e d  a r o u n d  i n  m a n y  w a y s  t o  m e e t  t h e  
n e e d s  o f  a n  i n d i v i d u a l  f a r m .  B u t  t h e  b a s i c  r e c o m ­
m e n d a t i o n s  l i s t e d  h e r e  a p p l y  t o  m o s t  f a r m s .  
S e p a r a t e  b e d d e d  a r e a  a n d  f e e d i n g  s p a c e ,  b u t  
k e e p  t h e m  c l o s e  t o g e t h e r .  S e p a r a t i o n  c a n  b e  o b ­
t a i n e d  b y  u s i n g  m o v a b l e  f e n c e  p a n e l s ,  s w i n g i n g  
g a t e s ,  o r  a n  e l e c t r i c  f e n c e  w i r e .  H o w e v e r ,  k e e p  a  
g a t e  o r  a  w i d e  d o o r w a y  o p e n  a l l  t h e  t i m e  s o  t h e  
c o w s  c a n  m o v e  f r o m  o n e  a r e a  t o  t h e  o t h e r  a t  w i l l .  
L o c a t e  p a v e d  a r e a  o f  o u t s i d e  y a r d  n e x t  t o  b o t h  
f e e d i n g  a n d  b e d d e d  a r e a s .  T h e n  e i t h e r  
l e a v e  t h e  e n t i r e  s i d e  o f  t h e  b u i l d i n g  o p e n ,  
o r  h a v e  a  w i d e  d o o r w a y  o p e n  t o  e a c h  
a r e a .  
L o c a t e  w a t e r  s u p p l y  n e a r  t h e  f e e d i n g  
a r e a ,  b u t  n e v e r  i n  t h e  b e d d e d  a r e a .  
U s u a l l y  t h e  t a n k  o r  a n  e l e c t r i c a l l y  
h e a t e d  w a t e r i n g  c u p  c a n  b e  o u t s i d e  t h e  
b u i l d i n g .  P r o t e c t  t a n k s  f r o m  f r e e z i n g  b y  
i n s u l a t i n g  t h e m  i n  w i n t e r  a n d  u s i n g  a  
w a t e r  h e a t e r  i f  n e c e s s a r y .  P a v e  a n  a r e a  
o f  a t  l e a s t  1 0  t o  1 2  f e e t  a r o u n d  t h e  t a n k .  
S t o r e  f e e d  a n d  b e d d i n g  n e x t  t o  w h e r e  
t h e y  a r e  t o  b e  u s e d .  E x a m p l e s  o f  g o o d  
l o c a t i o n s  a r e :  b e d d i n g  s t o r e d  o n  t h e  
g r o u n d  n e x t  t o  t h e  b e d d e d  a r e a s ;  h a y  i n  
a  c o v e r e d  s h e d  o r  i n  a  p o r t i o n  o f  t h e  
b a r n  n e a r e s t  t o  t h e  f e e d i n g  s p a c e ;  s i l o  a t  
o n e  e n d  o f  t h e  f e e d  m a n g e r  o r  p l a c e d  i n  
t h e  l o t  s o  t h a t  s i l a g e  c a n  b e  f e d  i n  a d ­
j o i n i n g  b u n k s  o u t s i d e ;  g r a i n  i n  a n  o v e r ­
h e a d  b i n  a b o v e  t h e  m i l k i n g  r o o m  w i t h  a  
c h u t e  a n d  m e a s u r i n g  d e v i c e  e i t h e r  t o  
e a c h  s t a l l  o r  t o  o n e  c o n v e n i e n t  p l a c e ,  o r  
i f  t h e  f e e d  r o o m  i s  e l s e w h e r e  p u t  o n e  
f e e d i n g  i n  a  f e e d  c a r t  i n  t h e  o p e r a t o r ' s  
a r e a .  
P l a n  t h e  m i l k i n g  r o o m ,  m i l k r o o m ,  a n d  
u s u a l l y  t h e  g r o u n d - f e e d  s t o r a g e  s p a c e  a s  
a  s i n g l e  c o m p a c t  u n i t .  P a r t  o f  t h i s  u n i t  
m a y  b e  w i t h i n  t h e  l a r g e r  s h e l t e r  b a r n  o r  
s h e d  o r  a t t a c h e d  t o  i t  ( F i g .  2 ) .  L o c a t e  i t  
o n  a n y  s i d e  a d j a c e n t  t o  t h e  f e e d i n g  a r e a ;  
M i l k i n g  
u s u a l l y  t h e  n o r t h  s i d e  i s  t h e  l e a s t  s a t i s f a c t o r y  b e ­
c a u s e  o f  i t s  e x p o s u r e  t o  w i n t e r  w e a t h e r .  
A r r a n g e  b u i l d i n g s  s o  m e n ,  a n i m a l s ,  a n d  v e ­
h i c l e s  c a n  m o v e  a r o u n d  e a s i l y .  T h e  p l a n  s h o u l d  
m a k e  i t  p o s s i b l e  f o r :  t h e  o p e r a t o r  t o  m o v e  d i ­
r e c t l y  f r o m  t h e  m i l k i n g  r o o m  t o  t h e  m i l k  r o o m  ;  
c o w s  t o  b e  a d m i t t e d  t o  a n d  r e l e a s e d  f r o m  t h e  
m i l k i n g  s t a l l  i n  t h e  m o s t  d i r e c t  w a y ;  e n t r a n c e  a n d  
e x i t  d o o r s  o f  t h e  m i l k i n g  r o o m  t o  b e  c o n t r o l l e d  
f r o m  t h e  o p e r a t o r ' s  a r e a ;  m a n u r e  t o  b e  h a n d l e d  
w i t h  p o w e r  e q u i p m e n t ;  a n d  t r u c k s  f o r  m i l k  p i c k ­
u p  a n d  f e e d - h a n d l i n g  t o  g e t  a r o u n d  e a s i l y .  
, - . . /  )  
/  V )  
i~ 
r o o m  a n d  m i l k . h a n d l i n g  f a c i l i t i e s  m a y  b e  a t t a c h e d  t o  a  
l o o s e  h o u s i n g  b a r n  a s  s h o w n  i n  F i g .  2 ,  a b o v e .  A  c o n s t r u c t i o n  v i e w  
o f  a n  a d d i t i o n  o f  t h i s  g e n e r a l  t y p e  i s  s h o w n  i n  F i g .  3 ,  b e l o w .  
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Construction of the milking room with a U-type ar­
rangement, showing operator's area, elevated stalls,
and headroom required. (Fig. 4) 
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Typical detail of elevated stall
platform. (Fig. 5 ) 
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Four U-type elevated milking
stalls. This is a good arrange­
ment when milk is piped to
the cooler. (Fig. 6 ) 
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M i l k i n g  R o o m  

T h e  m i l k i n g  r o o m  m a y  b e  a r r a n g e d  i n  a n y o n e  
o f  s e v e r a l  w a y s .  T h e  U  - t y p e  a n d  " i n - l i n e "  t a n d e m  
s t a l l s  a r e  e m p h a s i z e d  i n  t h i s  c i r c u l a r  a s  g o o d  
t y p i c a l  d e s i g n s .  S e v e r a l  s t a l l s  a b r e a s t  g i v e  a n  
a r r a n g e m e n t  s i m i l a r  t o  a  r o w  o f  s t a l l s  i n  a  s t a l l  
b a r n .  I n  f a c t ,  s o m e t i m e s  i n  r e m o d e l i n g  s e v e r a l  o f  
t h e  o r i g i n a l  s t a l l s  a r e  k e p t  a s  m i l k i n g  s t a l l s .  T w o  
o r  m o r e  s t a l l s  o f  t h e  " w a l k - t h r o u g h "  t y p e  m a y  
a l s o  b e  a r r a n g e d  s i d e  b y  s i d e .  I n  s u c h  a n  a r r a n g e ­
m e n t ,  t h e  s t a l l  f r o n t  w i t h  a t t a c h e d  f e e d b o x  i s  
h i n g e d  t o  f o r m  t h e  e x i t  g a t e .  Y o u  c a n  g e t  d e ­
t a i l e d  p l a n s  f o r  t h e  v a r i o u s  t y p e s  f r o m  y o u r  s t a t e  
a g r i c u l t u r a l  c o l l e g e .  
A l l  p l a n s  s h o w n  h e r e  f o r  t h e  U - t y p e  a n d  " i n ­
l i n e "  a r r a n g e m e n t s  p r o v i d e  f o r  a n  o p e r a t o r ' s  a r e a  
w h i c h  i s  3 0  i n c h e s  b e l o w  t h e  s t a l l  p l a t f o r m .  O n e  
w a y  t o  g e t  t h i s  d i f f e r e n c e  i n  l e v e l  i s  t o  e l e v a t e  
t h e  m i l k i n g  s t a l l s  a n d  b u i l d  s t e p s  o r  a  r a m p  l e a d ­
i n g  t o  t h e  m i l k i n g  s t a l l s .  A n o t h e r  m e t h o d  i s  t o  p u t  
t h e  s t a l l s  a t ,  o r  s l i g h t l y  a b o v e ,  g r o u n d  l e v e l  a n d  
m a k e  a  p i t  f o r  t h e  o p e r a t o r .  
T h e  m i l k i n g  r o o m s  s h o w n  i n  F i g s .  7  a n d  8  
i l l u s t r a t e  e l e v a t e d  s t a l l s  i n  b o t h  t a n d e m  a n d  U ­
t y p e s  a r r a n g e m e n t s .  T h e  n u m b e r  o f  s t a l l s  c a n  b e  
v a r i e d  - 2 ,  3 ,  4 ,  o r  5  c a n  b e  p l a n n e d  f o r  b y  e x ­
t e n d i n g  o r  r e d u c i n g  t h e  l e n g t h  o f  t h e  r o o m .  T h e  
n u m b e r  n e e d e d  w i l l  d e p e n d  o n  w h e t h e r  m i l k i n g  i s  
d o n e  b y  o n e  o r  t w o  o p e r a t o r s  a n d  w h e t h e r  2 ,  3 ,  o r  
4  m i l k e r  u n i t s  a r e  u s e d .  T i m e  s t u d i e s  i n d i c a t e  t h a t  
2  s t a l l s  a r e  s u i t a b l e  f o r  8  t o  1 5  c o w s ;  3  s t a l l s  a r e  
p r e f e r a b l e  f o r  1 2  t o  2 5  c o w s .  U p  t o  4 5  c o w s  c a n  
b e  h a n d l e d  i n  3  s t a l l s ,  b u t  s o m e  o p e r a t o r s  l i k e  t o  
h a v e  a n  e x t r a  s t a l l  t o  a l l o w  s o m e  l e e w a y  f o r  f e e d ­
i n g  t i m e  a n d  f o r  h a n d l i n g  t h e  c o w s .  
A  s m a l l  f e e d  c a r t  t o  h o l d  g r a i n  f o r  o n e  f e e d i n g  
i s  r e c o m m e n d e d  t o  s a v e  t i m e  i n  m o v i n g  f e e d  f r o m  
s t o r a g e  t o  t h e  o p e r a t o r ' s  a r e a .  A  c a r t  a b o u t  1 6  
i n c h e s  w i d e ,  3 0  i n c h e s  l o n g ,  a n d  2 4  i n c h e s  d e e p  
h o l d s  e n o u g h  f e e d  f o r  a b o u t  2 5  c o w s .  
M  i l k r o o m  

T h e  m i l k r o o m s  i n  F i g s .  7  a n d  8  a r e  p l a n n e d  
f o r  a  p r o d u c t i o n  r a n g e  o f  5 0  t o  1 0 0  g a l l o n s  o f  
m i l k  a  d a y .  F o r  l e s s  t h a n  5 0  g a l l o n s  a  d a y ,  t h e  
l e n g t h  o f  t h e  m i l k r o o m s  c a n  b e  r e d u c e d  b y  1 6  
i n c h e s ,  Q , n d  a  s i m i l a r  r e d u c t i o n  m a d e  i n  t h e  f e e d  
r o o m .  
T h e s e  m i l k  r o o m s  f o r  h a n d l i n g  w h o l e  m i l k  m u s t  
m e e t  t h e  e x a c t i n g  r e q u i r e m e n t s  o f  s t a t e  a n d  l o c a l  
r e g u l a t i o n s  f o r  h i g h - q u a l i t y  p r o d u c t i o n .  M a k e  
s u r e  t h a t  y o u r  m i l k r o o m  a n d  m i l k i n g  r o o m  a r e  
a c c e p t a b l e  t o  t h e  i n s p e c t i o n  a u t h o r i t i e s  i n  t h e  
c o m m u n i t y  i f  y o u  a r e  g o i n g  t o  s e l l  G r a d e  A  m i l k .  
I n s p e c t o r s  a n d  f i e l d m e n  i n  e a c h  m i l k s h e d  k n o w  
t h e  r e q u i r e m e n t s  t h a t  m u s t  b e  m e t .  T h e  U n i ­
v e r s i t y  o f  I l l i n o i s  C o l l e g e  o f  A g r i c u l t u r e  h a s  p l a n ­
n i n g  h e l p s  f o r  m e e t i n g  t h e  r e q u i r e m e n t s .  T h e  e x ­
a c t  s p e c i f i c a t i o n s  o f  t h e  I l l i n o i s  l a w  a r e  g i v e n  i n  
C i r c u l a r  1 3 5  o f  t h e  I l l i n o i s  S t a t e  D e p a r t m e n t  o f  
P u b l i c  H e a l t h .  I n  b r i e f ,  h o w e v e r ,  t h e  m a i n  r e ­
q u i r e m e n t s  a r e :  
1 .  M i l k r o o m  1 0  b y  1 4  f e e t  o r  a  m i n i m u m  o f  
1 4 0  s q u a r e  f e e t  o f  a r e a ;  1 6 0  s q u a r e  f e e t  f o r  2 0  t o  
5 0  g a l l o n s  p e r  d a y ;  2 1 6  s q u a r e  f e e t  f o r  5 0  t o  1 0 0  
g a l l o n s ;  a n d  2 4 0  s q u a r e  f e e t  f o r  l a r g e r  a m o u n t s .  
2 .  S m o o t h ,  d u r a b l e ,  i m p e r v i o u s  f l o o r s ;  p r o ­
v i s i o n s  f o r  w a s t e  d i s p o s a l ;  a n d  d r a i n a g e  o f  n e a r b y  
g r o u n d .  
3 .  W a l l s  o f  i m p e r v i o u s  m a t e r i a l  t o  h e i g h t  o f  
1 2  t o  1 8  i n c h e s  a b o v e  f l o o r ;  i n t e r i o r  s u r f a c e s  a n d  
f i n i s h  s m o o t h  a n d  i n  g o o d  r e p a i r ;  p a i n t e d  w a s h ­
a b l e  s u r f a c e  w h e r e  n e c e s s a r y  t o  p r e s e r v e  m a t e r i a l s .  
4 .  N a t u r a l  l i g h t  o p e n i n g s  e q u a l  t o  1 0  p e r c e n t  
o f  t h e  f l o o r  a r e a ;  e q u i v a l e n t  o f  o n e  1 0 0 - w a t t  
e l e c t r i c  l i g h t  f o r  e a c h  1 0 0  s q u a r e  f e e t  o f  f l o o r  
s p a c e ,  w i t h  s p e c i a l  a t t e n t i o n  t o  l i g h t i n g  f o r  c l e a n ­
i n g  m i l k i n g  e q u i p m e n t .  
5 .  V e n t i l a t i o n  p r o v i d e d  b y  c e i l i n g  v e n t i l a t o r s  
o r  l o u v e r s  t o g e t h e r  w i t h  i n l e t  d u c t s  n e a r  f l o o r ;  
e a c h  a t  l e a s t  1 0 0  s q u a r e  i n c h e s  i n  a r e a .  
6 .  A n  o u t s i d e  e n t r a n c e  o r  a  v e s t i b u l e  e n t r a n c e ;  
d i r e c t  c o n n e c t i o n  t o  t h e  m i l k i n g  a r e a  i s  p r o h i b i t e d  
e x c e p t  i n  p l a c e s  w h e r e  m i l k  i s  p i p e d  d i r e c t l y  t o  
t h e  c o o l e r s .  
7 .  W a t e r  h e a t e r ,  w a s h i n g  a n d  r i n s i n g  v a t ,  
e f f e c t i v e  s c r e e n i n g ,  a n d  s t o r a g e  c a b i n e t .  
[  6  ]  
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Three-stall in-line tandem arrangement. Stalls are elevated for the convenience of the 
operator. Room should be located so that cows come directly in from the loose hous­
ing area and the operator has ready access to the milkroom. (Fig. 7) 
A variation of the U-type milking room, designed especially for feeding from overhead feed bins. 

The bins may be installed with downspouts, preferably one to each feedbox. (Fig. 8) 
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I 
L o o s e  H o u s i n g  B a r n s  a n d  S h e d s  

O p e n  o r  s e m i - o p e n  b a r n s  a n d  s h e d s  c a n  b e  u s e d  
t h r o u g h o u t  I l l i n o i s .  W a r m  t e m p e r a t u r e s  a r e  n o t  
n e c e s s a r y  w i t h i n  t h e  b u i l d i n g  - j u s t  s h e l t e r  f r o m  
w i n d  a n d  s n o w ,  a  c l e a n  d r y  b e d  f o r  t h e  a n i m a l s ,  
a n d  h a y  f e e d i n g  s p a c e  u n d e r  s h e l t e r .  I n  g e n e r a l ,  
l o o s e  h o u s i n g  b a r n s  a n d  s h e d s  c a n  b e  t h e  s a m e  
k i n d  o f  b u i l d i n g s  a s  u s e d  f o r  b e e f  c a t t l e .  T h e s e  a r e  
d i s c u s s e d  i n  R e g i o n a l  P u b l i c a t i o n  N o . 6 ,  " B e e f  
C a t t l e  H o u s i n g "  a n d  R e g i o n a l  B u l l e t i n  N o . 7 ,  
" D a i r y  C a t t l e  H o u s i n g . "  Y o u  c a n  g e t  t h e s e  o n  r e ­
q u e s t  f r o m  t h e  C o l l e g e  o f  A g r i c u l t u r e  a t  U r b a n a .  
B a r n s  a n d  s h e d s  s h o u l d  b e  2 0  o r  m o r e  f e e t  
d e e p ,  f r o n t  t o  b a c k ,  b o t h  f o r  s h e l t e r  a n d  e c o n o m y .  
H e a d r o o m  o f  a t  l e a s t  9  f e e t  i s  n e e d e d  t o  a l l o w  f o r  
t h e  a c c u m u l a t i o n  o f  m a n u r e  a n d  b e d d i n g  a n d  s o  a  
p o w e r  l o a d e r  c a n  g e t  i n .  T h e  f a c t  t h a t  t h e  b u i l d ­
i n g s  a r e  o p e n  r e d u c e s  t h e  n e e d  f o r  w i n d o w s  a n d  
d o e s  a w a y  w i t h  t h e  n e e d  f o r  a  v e n t i l a t i n g  s y s t e m .  
D i v i d e  b a r n  s p a c e  i n t o  a t  l e a s t  t w o  s e c t i o n s :  
1 .  F e e d i n g  a r e a .  L o c a t e  s o  h a y  c a n  b e  m o v e d  
r e a d i l y  i n t o  t h e  r a c k s .  P a v e  b u t  d o  n o t  k e e p  
b e d d e d .  A l l o w  2 5  s q u a r e  f e e t  f o r  e a c h  c o w .  P r o ­
v i d e  a b o u t  3 0  i n c h e s  o f  r a c k  a n d  f e e d  b u n k  s p a c e  
p e r  c o w  f o r  h a y  a n d  s i l a g e .  I f  h a y  i s  k e p t  b e f o r e  
c o w s  a t  a l l  t i m e s ,  1 8  t o  2 0  i n c h e s  i s  e n o u g h .  
2 .  B e d d e d  a r e a .  F l o o r  m a y  b e  p a v e d  o r  u n ­
p a v e d .  W i t h  a  g o o d  a r r a n g e m e n t ,  5 0  s q u a r e  f e e t  
o f  b e d d e d  s p a c e  p e r  c o w  i s  e n o u g h ,  a l t h o u g h  a s  
m u c h  a s  6 0  s q u a r e  f e e t  m a y  b e  n e e d e d  u n l e s s  
r e c o m m e n d e d  p l a n s  a r e  f o l l o w e d .  
S t r a w ,  u s u a l l y  b a l e d ,  i s  o f t e n  s t o r e d  w i t h i n  t h e  
b e d d e d  a r e a .  T h e n  a s  t h e  b e d d i n g  i s  u s e d ,  m o r e  o f  
t h e  s p a c e  c a n  b e  u s e d  f o r  a n i m a l s .  W h e n  p e n s  a r e  
n e e d e d ,  p a r t  o f  t h e  l o o s e  h o u s i n g  s p a c e  m a y  b e  
d i v i d e d  b y  t e m p o r a r y  g a t e s  a n d  p a n e l s .  
E x e r c i s e  Y a r d s  

L o c a t e  y a r d  s p a c e  n e x t  t o  t h e  f e e d i n g  a n d  
b e d d e d  a r e a s ,  j u s t  t o  t h e  s o u t h  o r  e a s t  o f  t h e  
b u i l d i n g .  I n  m o s t  l o c a l i t i e s  t h e  b a r n l o t  s h o u l d  b e  
p a v e d  t o  k e e p  i t  f r o m  g e t t i n g  m u d d y ,  t o  m a k e  i t  
e a s i e r  t o  r e m o v e  m a n u r e ,  a n d  t o  k e e p  i t  s a n i t a r y .  
A l l o w  a b o u t  1 0 0  s q u a r e  f e e t  o f  p a v e d  y a r d  f o r  
e a c h  c o w .  S l o p e  t h e  s u r f a c e  f o r  d r a i n a g e  a t  t h e  
. .  B ·  A . L  E D ·  : s· ~\ :~ ·~ 
. . .'  . "  . .  
•  
B  A .  L ·  E D .  H A Y
.  
· f  R O M  G  R  0  U N O  U  P  
r a t e  o f  1  f o o t  i n  5 0  f e e t .  I f  o n l y  p a r t  o f  t h e  y a r d  
c a n  b e  s u r f a c e d ,  p a v e  a  s t r i p  1 5  t o  2 0  f e e t  w i d e  
a t  t h e  e n t r a n c e s  t o  t h e  b u i l d i n g ,  a r o u n d  t h e  w a t e r ­
i n g  d e v i c e ,  a n d  a l o n g  t h e  o u t s i d e  f e e d  b u n k s .  
A  r e s t r a i n i n g  c h u t e  o r  s q u e e z e  g a t e  i n  o r  n e a r  
t h e  b a r n y a r d  i s  d e s i r a b l e  f o r  d e h o r n i n g  o r  o t h e r  
v e t e r i n a r y  w o r k .  
f R  O .  M G  A O U : (  
.  
.
.
. . .  
.  
. ."  
B .  E O O E O  :  A R E A  ·  
~.- : . - : r~·-"-r.~>- ~J . .  
.  M  10 .  v  A  B · L  E  .  ' P  i A  N  E  L  .  I  
: .  I  ' I P  E N  S  ' ! .  .  . 1  
. · f  E  E D , ·  A  L '  L :  E  ' Y  
.  •  M .  A N  G E R e  . · .  
I ·  
I I .  ~ . · AREA 
I : . ,  .  
O P E N  L O T  
P A Y ( O  A R E A  
O n e  w a y  t o  c o n n e c t  t h e  m i l k i n g  r o o m  a n d  m i l k r o o m  t o  
a  n e w  b u i l d i n g  o r  t o  a  r e m o d e l e d  b a r n  s o  t h a t  c o w s  c o m e  
i n t o  t h e  s t a l l s  d i r e c t l y  f r o m  t h e  f e e d i n g  a r e a .  ( F i g .  9 )  '  
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PEN S . 
PAVED AREA 
L-shaped loose housing arrangement, 
showing how in-line milking stalls and 
cow and calf pen space can be fitted 
OPE N into the plan. (Fig. 10) 
LOT 
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BEDDED 

ARE A : 
'.:. 
Variation for a V-type milking room 
and milkroom in connection with a new 
barn. This arrangement is also suitable 
for remodeling. (Fig. 11 ) 
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b u i l t  s e p a r a t e  f r o m  t h e  

b a r n  a n d  a t t a c h e d  b y  a  

c o v e r e d  p a s s a g e w a y .  T h e  

d e c i s i o n  a b o u t  w h e r e  t o  
B E D  0  E  0  

l o c a t e  t h e m  m a y  a l s o  b e  

.  i n f l u e n c e d  b y  t h e  f a J . l m ­
>.~ E · E .  D.  I  N . G  .  
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· 1
a :  w  
A R E  A  .
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C )  
« .  
( F i g .  1 2 )  
· z  
"  '  . "  
<. ~RE. A' .· · 
~ 
0  
.  l !  
w  
w  
. ~ 
:.. .  . .  ' :  .  .  .  ' . ' : " .  
. . .  . • : : . . .  • • . • • •  : :  • . • . • . • .~:. . • . • . · · · I i ::~: . . . .~• . • • • • • • •  { : : : •• . . '. • . • • • • • . • • . . . . . • . .  • . • .  c , "  . Jd '•  • • • "  
: : : : . :  .. . . . . . . : .  

[  1 0  ]  
Equipment and Sanitation 

The following discussion is concerned with 
features of the farm dairy that are either required 
for production of high-quality milk or are desir­
able for convenience, sanitation, and labor saving. 
Lighting. Natural lighting is desirable. At 
least one window is needed in ea'ch exposed wall 
of the milking room and milkroom. A minimum 
of 4 square feet of window opening for each stall 
is required in the milking room, and window area 
equal to 10 percent of the floor area in the milk­
room. Use 100-watt bulbs or larger for electric 
lighting with an outlet for each two stalls. 
Have electric service installed by licensed elec­
tricians who understand and will follow the pro­
visions of the National Electric Code. Follow 
manufacturer's directions for connecting heaters, 
cooling equipment, and other appliances. Consult 
your local power company for detailed recom­
mendations. 
Heating. Provide at least enough heat in the 
milking room and milkroom to keep the tempera­
ture above freezing. A reasonable degree of com­
fort for the operator calls for a temperature of 
40 0 to 50 0 Often an electric space heater will• 
furnish the necessary heat. Heat lamps directed 
on the operator's hands are sometimes used. 
Water supply. A pressure water system, with 
water piped to the milking room and milk room, 
is highly desirable for sanitation and labor saving. 
If you put in a pressure system, make connections 
to water heater and wash vats, install a hose bib 
in the milking room, and install pipe to the cooler 
if water is used for milk cooling. 
Hot water. An abundant supply of hot water 
is essential for washing equipment and udders. 
Electric water heaters having a capacity of at 
least 12 gallons are efficient and convenient and 
are preferable unless another satisfactory method 
of water heating is already available. . 
Milk cooling. Electrically operated milk coolers 
are generally recommended. Cooling units can be 
installed in concrete tanks already on the farm, 
or fully equipped metal tanks can be purchased. 
Milking machines. Because of the wide choice 
of milking machines and the likelihood that most 
operators already have them, no recommendation 
is made here. Some machines, however, are hetter 
suited than others for use with piping which con­
veys milk directly to the milkroom or the cooler. 
Milking stalls. These can be bought ready­
made or built on the job. Metal pipe is better for 
stall frames, but wooden stalls are allowed in some 
milksheds. 
Other equipment. Can racks, wash vats, wash 
bowls or basins, and containers for washing and 
rinsing solutions are standard items to be included 
in planning. 
Drainage. Drains from equipment and the 
milkroom floor should have water-seal traps to 
keep out odors from the drain line. Extend tile 
underdrains at least 100 feet away from the build­
ing. A slope of 1 foot in 40 feet should take care 
of surface drainage from the buildings. It is best 
to raise the floor level of the milkroom about 2 to 
3 inches above grade. This helps to keep out 
trash, dirt, and other waste. 
Ventilation. Ceiling vents, together with lou­
vers in gable ends or a roof cupola and inlet ducts 
near the floor, generally supply the air circulation 
needed in milkroom , vestibule, and milking room. 
Allow at least 100 square inches of opening in the 
milkroom for both ceiling and wall ventilators. 
The vestibule vent must have a 6-inch opening. 
Some owners will want the additional comfort of 
an electric exhaust fan in the milking-room wall. 
A fan capacity of 400 to 600 cubic feet a minute 
is enough for a milking room of 3 or 4 stalls. 
Fly screens. Provide screen doors and windows 
fitted with 16-mesh galvanized, copper, or bronze 
screening in milking and milk-handling rooms. 
Personal sanitation. Minimum need for wash­
ing up is a wash basin on a bench or table with 
soap, water, and towels at hand. An outdoor pit­
type toilet is acceptable if built to conform to 
directions in Circular 137 of the Illinois State 
Department of Public Health, Springfield, Illinois, 
or if it is built according to plans from the Uni­
versity of Illinois College of Agriculture. 
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C o n s t r u c t i o n  S u g g e s t i o n s  
C o n c r e t e  m a k e s  t h e  b e s t  f l o o r s  a n d  f o u n d a t i o n s  
f o r  m i l k i n g  r o o m ,  m i l k r o o m , .  a n d  t h e  m o r e  p e r m a ­
n e n t  b a r n s  a n d  s h e d s .  U s e  a  f i l l  o f  6  i n c h e s  o f  
c r u s h e d  r o c k  o r  g r a v e l  u n d e r  f l o o r s .  F i n i s h  t h e  
s u r f a c e s  w h e r e  c o w s  w i l l  w a l k  w i t h  a  w o o d  f l o a t ,  
b r o o m ,  o r  r o u g h e n i n g  t o o l  t o  g e t  a n  e v e n  b u t  
g r i t t y ,  r o u g h e n e d  s u r f a c e .  .  H a v e  s m o o t h - f i n i s h e d  
s u r f a c e s  i n  m i l k  r o o m ,  f e e d  a l l e y s ,  m a n g e r s ,  a n d  
o p e r a t o r  a r e a .  A  r e c o m m e n d e d  g r a d e d  m i x  f o r  
c o n c r e t e  i s  1  p a r t  P o r t l a n d  c e m e n t ,  2 1 , 4  p a r t s  s a n d ,  
a n d  3  p a r t s  c o a r s e  a g g r e g a t e ,  w i t h  o n l y  e n o u g h  
c l e a n  w a t e r  ( 5  o r  6  g a l l o n s  f o r  e a c h  s a c k  o f  
c e m e n t )  t o  m a k e  a  p l a s t i c ,  w o r k a b l e  m i x t u r e .  
W a l l s  o f  t h e  m i l k r o o m  a n d  m i l k i n g  r o o m  m u s t  
b e  s m o o t h ,  h a r d ' ,  a n d  n o n - a b s o r b e n t .  U s e  c o n c r e t e  
o r  c l a y  b l o c k s  o r  w o o d  f r a m e  f o r  t h e  w a l l s .  F i n i s h  
u n g l a z e d  i n t e r i o r  m a s o n r y  w a l l s  f i r s t  w i t h  c e m e n t  
w a s h ,  t h e n  w i t h  a  w a s h a b l e  m i n e r a l  p a i n t .  
I f  w a l l s  a r e  w o o d  f r a m e ,  b u i l d  t h e  c o n c r e t e  
f o u n d a t i o n  u p  1 2  t o  1 8  i n c h e s  a b o v e  t h e  f l o o r l i n e .  
L i n e  t h e  m i l k r o o m  a n d  m i l k i n g  r o o m  w i t h  a  
m a t e r i a l  t h a t  c a n  b e  k e p t  p a i n t e d  o r  t h a t  h a s  a  
n a t u r a l l y  d u r a b l e ,  w a s h a b l e  f i n i s h .  I n s u l a t e  e x ­
t e r i o r  f r a m e  w a l l s ,  p r e f e r a b l y  w i t h  a  2 - i n c h  
b l a n k e t - t y p e  i n s u l a t i o n  h a v i n g  a  v a p o r - b a r r i e r  
f a c e  o n  t h e  i n s i d e  s u r f a c e .  
B a r n s  a n d  s h e d s  c a n  b e  b u i l t  w i t h  p o l e  f r a m e s  
o r  s t u d  w a l l s ,  o r  m a s o n r y  b l o c k s  m a y  b e  u s e d . .  _  
O n l y  a  s i n g l e  l a y e r  o f  c o v e r i n g  o f  w o o e l  o r  r : 1 e t a l  
i s  n e e d e d  o n  w o o d  w a l l s .  B u i l d  t h e  f o u n d a t i o n  w a l l  
a t  l e a s t  3 0  i n c h e s  h i g h  t o  p r o t e c t  t h e  w o o d  f r a m e s  
o r  m e t a l  s i d i n g .  U s e  c a s t - i n - p l a c e  c o n c r e t e  o r  
m a s o n r y  b l o c k s  o r  p r e s s u r e - t r e a t e d  p l a n k  a c c o r d ­
i n g  t o  t h e  t y p e  o f  c o n s t r u c t i o n  d e s i r e d .  
S u g g e s t i o n s  f o r  O p e r a t i o n  

C l e a n i n g .  S a n i t a t i o n  - c a n  b e  i m p r o v e d  a n d  
l a b o r  s a v e d  b y  o b s e r v i n g  a  f e w  s i m p l e  r o u t i n e s  
i n  a n d  a r o u n d  t h e  b u i l d i n g s .  D r o p p i n g s  i n  t h e  
m i l k i n g  r o o m  c a n  b e  s c o o p e d  u p  a n d  t h e  f l o o r  
w a s h e d  d o w n  w i t h  a  h o s e  a f t e r  e a c h  m i l k i n g  t i m e .  
G e n t l e  h a n d l i n g  a n d  i m m e d i a t e  r e l e a s i n g  o f  t h e  
c o w s  a f t e r  m i l k i n g  r e d u c e s  t h e  a m o u n t  o f  m a n u r e  
d r o p p e d  i n  t h e  m i l k i n g  s t a l l s .  G i v e  t h e  c o w s  t i m e  
t o  m o v e  a b o u t  f o r  a  f e w  .  m i n u t e s  i n  t h e  m o r n i n g  
b e f o r e  b r i n g i n g  t h e m  i n .  T u r n  f r e s h  m a n u r e  p a d s  
i n  t h e  b e d d e d  s p a c e  o n c e  o r  t w i c e  a  d a y  a n d  k e e p  
f r e s h  s t r a w  o n  t o p .  T h i s  h e l p s  t o  c o n s e r v e  b e d d i n g  
a n d  k e e p  t h e  c o w s  c l e a n e r .  ' C l e a n  t h e  f e e d i n g  a r e a  
a s  n e e d e d  o r  a s  l o c a l  r e g u l a t i o n s  p r e s c r i b e ,  f r o m  
d a i l y  t o  a t  l e a s t  o n c e  a  w e e k ,  a n d  d o  n o t  b e d  
t h i s  a r e a .  
M i l k i n g  a n d  f e e d i n g .  I f  t h e  e n t r a n c e  a n d  e x i t  
d o o r s  t o  t h e  m i l k i n g  r o o m  a r e  c o n t r o l l e d  b y  t h e  
o p e r a t o r  f r o m  h i s  w o r k i n g  a r e a ,  l i t t l e  t r o u b l e  o r  
t i m e  i s  i n v o l v e d  i n  h a n d l i n g  t h e  c o w s .  C o w s  c a n  
g e n e r a l l y  b e  t r a i n e d  t o  t h e  m i l k i n g - r o o m  s y s t e m  a s  
r e a d i l y  i f  n o t  m o r e  e a s i l y  , t h a n  t o  t h e  s t a l l  b a r n .  
A f t e r  b e i n g  t r a i n e d ,  t h e  c o w s  a p p e a r  e a g e r  t o  
e n t e r  t h e  s t a l l s  t o  b e  f e d  a n d  m i l k e d .  
T i m e  s t u d i e s  s h o w  t h a t  o n e  m a n  u s i n g  t w o  
m a c h i n e s  a n d  a  3 - s t a l l  u n i t  c a n  m i l k  a b o u t  2 5  
c o w s  i n  o n e  h o u r .  T w o  o p e r a t o r s  w i t h  3  o r  4  
m i l k e r  u n i t s  a n d  e i t h e r  4  o r  5  s t a l l s  c a n  m i l k  3 0  
t o  4 0  c o w s  i n  a n  h o u r .  A  g o o d  w a y  t o  d i v i d e  t h e  
w o r k  i s  f o r  o n e  m a n  t o  o p e r a t e  t h e  m i l k i n g  m a ­
c h i n e s  a n d  a s s i s t  w i t h  w a s h i n g  u d d e r s  a n d  a d m i t ­
t i n g  a n d  r e l e a s i n g  c o w s ,  w h i l e  t h e  o t h e r  c a r r i e s  
m i l k ,  d o e s  t h e  f e e d i n g ,  a n d  a s s i s t s  o t h e r w i s e  a s  h e  
h a s  t i m e .  H a v i n g  o n e  m o r e  s t a l l  t h a n  m i l k e r  u n i t s  
s a v e s  t i m e  b e c a u s e  a  c o w  c a n  b e  b r o u g h t  i n  a n d  
r e a d i e : : i  f o r  m i l k i n g  w i t h o u t  c a u s i n g  i d l e  t i m e  f o r  
t h e  m i l k e r  u n i t .  
T h e  t i m e  a v a i l a b l e  f o r  t h e  c o w s  t o  e a t  i s  d e ­
t e r m i n e d  b y  t h e  r a t e  a t  w h i c h  t h e  c o w s  a r e  m i l k e d ,  
t h e  n u m b e r  o f  s t a l l s ,  a n d  t h e  k i n d  a n d  n u m b e r  o f  
o p e r a t i o n s  a s  w e l l  a s  t h e  o r d e r  i n  w h i c h  t h e y  a r e  
d o n e .  W i t h  o n e  m a n ,  t w o  m i l k i n g  m a c h i n e s ,  a n d  
t h r e e  s t a l l s ,  e a c h  c o w  h a s  a b o u t  6  m i n u t e s  t o  e a t  
h e r  f e e d .  M o r e  t i m e  i s  g a i n e d  b y  u s i n g  f o u r  s t a l l s .  
- _ . _ - -
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